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Outline
* Background:
- Lots going on in world of safety (‘interesting times’)
- Personal view (patient safety, construction, marine, rail, nuclear ..)

- Editing and reviewing (Applied Ergonomics, Policy and Practice in
Health and Safety)

What is the ‘new safety’ — origins and components

Some issues
= Forgetting the past
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= Evidence, data, theory J

= Research and practice gaps
= We've only gone so far with ‘old safety’

e Current work and summary
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What is the ‘New Safety‘?

* Loose collection of ideas, concepts, constructs, methods .... theories?

o Safety | vs. Safety Il (Hollnagel), ‘Work as done’ vs. ‘work as imagined’
(Wears), Safety Differently (John Green, Steve Shorrock UK and
others), Human Error — the new look (Woods, Cook et al.)

Drift into failure, ‘Just Culture’ (Dekker)

Resilience engineering (Hollnagel et al.)

Vision zero, zero harm (Zwetsloot et al.)

STAMP (Leveson), FRAM (Hollnagel)

Second order Cybernetics (Ashby, Beer and the VSM ....)*
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https://www.journals.elsevier.com/applied-ergonomics/call-for-papers/special-issue-on-quantifying-complex-dynamic-systems-the-cyb

‘ *Special Issue of Applied Ergonomics on ‘Quantifying Complex, Dynamic Systems: The Cybernetic Return’:
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‘New Safety’ — Motivation and Origins

« Much of it promoted by a dissatisfaction with progress, need for new
ideas — excitement, new blood, beyond ‘Swiss Cheese’ etc

* Retrospective vs. prospective accounts of accidents

« ‘Normalisation of error’; Empowering managers and workers (‘Safety
intelligence’ — Fruhen, Flin)

Definifion/ Focus Ensuring as “few things go wrong as pessible”  Ensuring as "many things as possible go right”

falety Maragement Principle Reactive Appraach Fraactive Approach

Risk Management Approach identify causes, coninbutery factors and Understand conditionswhere performance vanability
canstrain perfarmance, by reinfarcing can become difficult to monitor and control
compliance and climinating vanakility

Predominantly a fliability or hazard Necessary resource for system functioning
Foundations Systems are decomposable, Funclioningis Performance is varable, Performance adjusiments

birmodal, Work-os-imagined e sss=nliol, Work-os-done

M Causality Crede. Lincar causation medcls Emecrgent
Manifestation Uccumence of accidents or recognised risks All possible outcomes
Example of Models Swiss cheesse model Kesllisnce

Example of Tools Kool cause analysis FRAM




Origins - The ‘Safety Plateau‘ — HSE, 2015

Fatal injuries 2001/02 - 2015/16

@ Employee @ Self-employed

Origins - The ‘Safety Plateau‘ — HSE, 2015

Fatal injuries 2001/02 - 2015/16

Taylor & Franc

International Journal of Occupationsl Safety
http: / /dx doiorg/ 10,1080/ 10503848 201511

Examining the asymptote in safety progress: a literature review

Sidney ker*"* and Corrie Pitzer

sland, Australia:  Safemap tmternational, Canada

ity of O

=“Griffith Universuy, Ausoralia: * The Um

Many industries are confronted by platcauing safety performance as measured by the absence of negative events - pa
erconsequence incwdents o imjorien At'the same time, these indusiries are somectimes surprised by large fatal
accidents that secm to have no connection with therr understanding of the risks they faced: or with how they were measuring
Gafkty. This articlc revicws the safity Bicoatisre 1o cxamine how boih thoas Mpriscs and the asymptoic ar: lrked to the
vety structures and practiccs onpanizations have i plice 1o manage sufety. The atilc finds that safety peactices associatcd
witl control and These can creaic a sense of nvulnembility through
safety performance close o zero; organizational resources can get deflectcd mto unproductive or counterproductive initas
tivea: obsolcte practices for keeping performance within a pre-specificd bandwidth arc sustamed: and accountability
relationships can cncourage suppression of the -bad news” necessary to learn and mprove

ularly




Origins — Paradox of Almost Totally Safe Systems
(René Amalberti)

Three contrasting approaches to safety

Innovative medicine Scheduled surgery Anaesthesiology ASA1 Radiotherapy
Trauma centers Chronic care Blood transfusion
10-2 10-3 104 10:5 106
Very unsafe Unsafe Safe Ultra safe

Vincent, C., & Amalberti, R. (2016). Safer healthcare. Cham: Springer International Publishing
http:/iwww.fadg.org/wp-content/uploads/2016/02/Strategies Real Worldd.pdf

A Timeline of the Development of Methods for Complex Systems and Safety*

*Waterson et al., (2015), Defining the

Age of Technology methodological challenges and opportunities for an
effective science of sociotechnical systems and
safety. Ergonomics, 58, 650-8.

Age of Human Factors

Age of Complex Systems

Root Cause

Domino
Model

and Processes
CREAM = Cognitive Reliability Error Analysis Method Hendrick
FRAM = Functional Resonance Analysis Method (ODAM)

I
:raV|stock I HF, Safety Cognitive Engineering Resilience
|_Institute London Engineering and Decisi ki Engi ing
| HFES Technical Group
Cognitive S & Hollnagel,
: ystems Safety t ,
Revolution Naturalistic Woods &
Decision Making Leveson
FMEA = Failure Modes and Effects Analysis Eog'.’"m’e. Sys::ms (NDM)
Key: MEAD = Macroergonomic Analysis and Design ns ( |s¢)
CSE = Cognitive Systems Engineering ’s risk
CWA = Cognitive Work Analysis Macr -
HRA = Human Reliability Analysis a
ODAM = Organizati Design and HFES Technical Group model
@ p
STAMP = Systems-Theoretic Accident 1




A Timeline of the Development of Methods for Sociotechnical Systems and Safety*

*based partly on Hollnagel (2012)
Age of Technology

Age of Human Factors
Sensemaking
(Weick)
Naturalistic Decision-
Making (NDM, Klein
etal.)

A

:ravistock Cognitive Engineering Resilience
Institute Long and Decision Making ing
HFES Technical Group
Hollnagel,
Naturalistic Woods &
Decision Making Leveson
FMEA = Failure Modes a (NDM)
Key: MEAD = Macroergonomi z
CSE = Cognitive Systems Ei Rasmussen’s risk
ODAM = Organizational Design and® ocel

STAMP = Systems-Theoretic Accident
and Processes
CREAM = Cognitive Reliability Error Analysis Method

FRAM = Functional Resonance Analysis Method Harvey, E., Waterson, P.E. and Dainty, A. (2017), Applying HRO and resilience engineering to

construction: Barriers and opportunities. Safety Science, doi.org/10.1016/|.ssci.2016.08.019

So What's so Wrong about New
|Ideas, the ‘New Safety‘?
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Review of the Accident Literature (Hale and Hale, 1972) ->

We forget the past

1.2.2  The term “human emor” is of no help in
accident prevention because although it may indicate
WHERE in the system a breakdown occurs, it provides no
guidance as to WHY it occurs. An error attributed to
humans in the system may have been design-induced or
stimulated by inadeq ining, badly designed -
procedures or the poor pt or layout of checklists or
manuals. Further, the term “human error™ allows conceal-
ment of the underlying factors which must be brought to
the fore if accidents are 10 be prevented. In fact, contemp-
orary safety-thinking argues that human error should be
the starting point rather than the stop-rule in accident
investigation and prevention,

ICAO Doc 9683, written in 1992...

Contants liss avaitshie a1 Soisncabunct

Applied Ergonomics

Journsl homepage: www.slsavisr com/iocsts/apsigs

Editorial

Recurring themes in the legacy of Jens Rasmussen [

1978 (1st Ed.)
JEARCHING
2
JAFETY

Waterson, P.E., Le Coze, J-C and Boje-Andersen, H. (2017), Recurring themes in
the legacy of Jens Rasmussen. Applied Ergonomics, 59, Part B, 471-482.

Evidence, data, theory...

» Very little empirical evidence (so far)
¢ Quite alot of talk, some of it rhetorical?

e Compare this with the volume of material
we have from traditional and more recent
ways of looking at safety (human error
taxonomies, HRA, safety culture)

* May change — Dekker (Woolworths,
Australia; Wears, USA)

« STAMP, FRAM — many applications (how
many by non-academics?)

‘Accident investigation in the wild' - A small-scale, field-based
evaluation of the STAMP method for accident analysis

Peter Undervenod *, Patrick Watersen *. Graham Braithwraite
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Research and practice gaps

Many safety practitioners are interested in new ideas (e.g.,
Safety Il), but also frustrated - how does it apply to me and my
workplace?)

Some misconceptions (researchers and practice) — e.g., Vision
Zero

Some existing things work well (Swiss Cheese, fault trees,
timelines — UK RAIB)

We don’t know that much about practice! (e.g., the role of
safety practitioners in real practice and why they succeed or
fail in their role of enacting change and improvement (Andrew
Hale)
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EDITORAL

M Loughborough
lJl’]i\"ﬂ]"‘ii[ Bridging the gap between research, policy and practice in health
ity and safety
“This issue of the journal represents the second one since 1 took over as Editor-in-Chief of Policy and
Practice_in_Heaith_and Safety (PPHS) at the beginning of 2016_Some readers will have naticed some

We’ve only gone so far with ‘old safety’

« Safety culture — ‘science’ is still immature (patient safety)
« Therole of the regulator and safety culture
» Case studies of how safety culture unfolds in companies and

sectors

« Evaluation studies of interventions aimed at improving safety

(longitudinal studies of how improvement processes operate
and are sustained over time)

e Comparative studies across nations
« Using "big data" to monitor/predict safety performance
* Failure to learn (Haddon-Cave, Morecambe Bay NHS)

Commants lists svailabin at %o

Safety Science

ey . .
(ourns ) oot “There are no approaches in safety science
that capture into one theory or model
HRO and RE: A pragmatic perspective everything that explains why and
T K ¢ Rosness®, Andrew Hale how fallures and successes are achieved
Haavik et al., (2017, in press)




Current work (something old, something new ...)

SR =——

« Early warnings, red flags, weak signals, ] i
,glitches’ vs ,mistakes’, vibes, hunches .... |
« What triggers feeling that something is e
wrong? How to spot these and act early on
them? e et

« Anticipating failure (what are the
‘weak/strong signals’ — Carl Macrae)

« Chronic unease and safety intelligence
amongst Construction Managers

« Safety Culture — Maturity Models (Critical
Review)*

€DF

ENERGY
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Filho, A.P.G. and Waterson, P.E. (submitted), Maturity models and safety culture: a critical review. Safety

Science
| 2LICTEE

Current work (something old, something new ...)

* Implications of Kahneman and Gigerenzer’s
work on risk and decision-making for safety
(Ron McLeod)

* Fundamental review of accident analysis
and investigation*

* ‘The Problem with Safety Culture’**

* Use of systemic accident models (Accimap,
STAMP)

*Waterson, P.E., Ryan, B., Braithwaite, G., Young, M.S. and Johnson, C.W. (in prep), Human factors and

accident investigation/analysis: a fundamental review. Applied Ergonomics

**Waterson, P.E., Reader, TW. and Shorrock, S. (in prep), The problem with safety culture. BMJ: Quality

and Safety




Simon Murray

Improving Safety Performance in the Commercial Shipping Industry

Some 2015 Headlines!

'Too early' to say why she went aground

Abandon Ship!

Murray, S., Jun, G.T. and Waterson, P.E. (in prep), Collisions at sea: A systemic accident analysis of
casual factors and countermeasures. Safety Science

Regulatory bodies
& Associations

ACCIMAP of Four Serious Collisions

Equipment
and Surroundings

Outcome

No requirement to
test VDR after

maintenance
Martina/Werder Bremen (2000) — Tanker/Container
—Hui Rong/Peng Yan (2007) — Cargo ship/Bulk Carrier
Ankara/Reina (2011) - Ferry/General Cargo
Company Lack of Inadequate Lack of o X
Management & compliance pee compliance ———Consouth/Pirireis (2013) — Cargo ship/Dry cargo
Local Area with ISM Code with SOLAS
Planning and
Budgeting
Lack of Recruiting
Technical & internal Insufficient Training of Inadequate Navigation "‘Gg:f'e‘fs'e Inadequate practice relating Poor English
Operational auditing of watchkeeping Officers. Company equipment not standing Master’s night to fatigue language
Management navigation team instructions | | in operation i orders management skills
function inadequate
Lack of Lack of Master not Poor or no . Officers not
Physical Processes Lack of . i Nav team i called in communicatio | | 130 2dditional complying
and Situational oor visibility with Collision | | with STCW restricted n between look outlpoor | 1 ih hours of
awareness e look out
Actor Activities Regulations regulations waters ships. rest

Incorrect use
of radar

Radar not in

Propulsion
Isteering
mechanical

failure

Collision




HFACS Analysis
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ad, P. Waterson / Accident Analysis and Prevention 68 (2014) 75-94 85

Peter Underwood

2 Regulatory bodies
and associations

No independent o . "
inspections of information systems ni
:nt::.vn arod configured for efficient
ecompany Loidddent i Indequate sudits of assel
managoment [0 o ] condition and maintenance
(planning or procedures activitios =
and on rese of na Incorrect of
budgeting) | threaded perception of rospons billas
fastonom PWSB risk
(I Track modernisation
Projact
Equipmant
4. Technical and dusign Staff training Track access Staff
operational inadequaie Cancaled policiey recruiiment
menagement m‘\’ros?;g:v::m joint points Restrictad Staffing level
track access
il joint team training demands
{ L_ =X
Loading Limited time for Increased Difficult 1o identify Routin basic 7
Reouss of from traing inspections worklond Ioosening of ingpections Tollowed
throodad xcesded PWSB nuts P
fastoniors ‘dengn L popotid rdonifted Track mainenance
Roduced specification ~ Inepection not |-+ snginooe nct nformed
dlamping : Track section manager frgot o perfonm feinatnted peac ipaeer
force Staft agreod inspaction of 26 ponts
~—y compatance Poinis falure nol delected L P—
Effectiveness Sonts
R —— of nut 28 points points
Qw::-: and | umeidieg ostrect Left-hand
oy actvition | mMechanism residual switch Incroased lovel No detaction of et
raduocad apening setting of Nlange-back signal possible praltidion ey
il ita stack rail
Failure and L
Ciamping foroa of | (0 Fue® Lof-hand switch Incroased lavel | [ Fallure of the lef- Faluro of loft
third stretcher bar 9 sepers rall closas furthor
of fo{ third siretcher of fiange-back hand joints of the hand switch rail
exceeded by load Fracture of the towards the stock
Imposed on joint | | Trom bolts barfright-hand thied pen ™ contact look siretcher bar bracket of the
switch rail joint and first PWSB first PWSE
Clamping force excaeded on bothy Eiecis of
vail bracke joints on the second i “;"Mﬂ',;’
pormanant way strelcher bar

Underwood, P. and Waterson, P.E. (2014), Systems thinking, the Swiss Cheese model and accident

analysi

: acomparative systems analysis of the Grayrigg train derailment using the ATSB, Accimap and
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Animation Production
for Public Engagement

Two Contrasting Views of the South Korea Ferry Accident

https://vimeo.com/122851457

Kee, D., Jun, G.T., Waterson, P.E. and Haslam, R.H. (2017), A systemic analysis of the South Korea Sewol
ferry disaster - striking a balance between learning and accountability. Applied Ergonomics, 59, Part B,
504-516.

Summary

* Many exciting developments

* Rather than seeing them as in opposition, view them (‘pragmatically’)
as complementary

» Lots of work there out to be done (not least in terms of theory)
« Let's move away from slogans

« Synthesis work, but please don’t forget practice!

« Afinal thought

c Loughborough
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We live in interesting times .. But ...

c Loughborough
University

“ Loughborough
University

12



LOUGHBOROUGH

DESIGN
SCHOOL

References

/

Waterson, P.E., Jenkins, D.P., Salmon, P.M. and Underwood, P. (2017), ‘Remixing
Rasmussen’: The evolution of Accimaps within systemic accident analysis. Applied
Ergonomics. 59, Part B, 483-503.

Harvey, E., Waterson, P.E. and Dainty, A. (2017), Applying HRO and resilience
engineering to construction: Barriers and opportunities. Safety Science,

Kee, D., Jun, G.T., Waterson, P.E. and Haslam, R.H. (2017), A systemic analysis of the
South Korea Sewol ferry disaster - striking a balance between learning and
accountability. Applied Ergonomics, 59, Part B, 504-516.

Nayak, R. and Waterson, P.E. (2016), ‘When Food Kills’: A sociotechnical systems
analysis of the UK Pennington 1996 and 2005 e.Coli 0157 outbreak reports. Safety
Science, 86, 26-37.

Underwood, P.E., Waterson, P.E. and Braithwaite, G. (2016) ‘Accident investigation in
the wild’ - a small-scale, field-based evaluation of the STAMP method for accident
analysis. Safety Science, 82, 129-143 (IF = 1.672).

Underwood, P. and Waterson, P.E. (2014), Systems thinking, the Swiss Cheese model
and accident analysis: a comparative systems analysis of the Grayrigg train
derailment using the ATSB, Accimap and STAMP models. Accident Analysis and
Prevention, 68, 75-94,.

Underwood, P. and Waterson, P.E. (2013), Systemic accident analysis: examining the
gap between research and practice. Accident Analysis and Prevention, 55, 154-164.

APPLIED

ERGONOMICS

13



